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THE SAME 



SPECIFICATION 



This application is based on Japanese Patent 
Application No. 2001-063996 filed March 7, 2001, the 
content of which is incorporated hereinto by reference, 

5 BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a contact 
O 10 terminal for electrically connecting a connection 
Q teirminal of a flexible flat cable with an electrode of 

p a card, and to a card connector provided with the same. 
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DESCRIPTION OF THE RELATED ART 



Various functions have been extended in 
electronic equipments such as a cellular phone, a 
telephone, PDA or a camera by mounting, via a card 
connector, an IC card thereto, such as SIM (subscriber 
20 identity module) card, MMC (multi media card) card, SD 
(secure digital) card, MEMORY STICK (trade mark) or 
SMART MEDIA (trade mark) in which an integrated 
circuit for a central processing unit (CPU) or a 
memory is built-in. 
25 For example, as disclosed in Japanese Patent 

Application laid-open Nos. 2000-251025 and 2000-251024, 
a card connector for removably accommodating such an 
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IC card therein is provided with a plurality of 
contact terminals formed of metallic spring pieces in 
a connector housing. The card connector electrically 
connects an integrated circuit within the IC card to 
an electronic equipment to which is attached the card 
connector, via the contact of contact points in the 
plurality of contact terminals with a plurality of 
contact pads formed on a front or back surface of the 
loaded IC card within the connector housing. 

When connector terminals of a flexible flat cable 
(FPC) are electrically connected with contact 
terminals of such a card connector, an FPC connector, 
for example, as disclosed in Japanese Patent 
Application laid-open No. 11-111402(1999) is provided 
on a wiring board on which the card connector is 
mounted. In such an FPC connector, a soldering end of 
the respective terminal thereof is secured by a reflow 
soldering to a conductive layer formed on the wiring 
board. While, one end of a contact terminal of a card 
connector is secured by a reflow soldering to the 
conductive layer on the wiring board to complete the 
electrical connection between the both. 

However, when the one end of the respective 
contact terminal of the card connector is fixed to the 
conductive layer of the wiring board by ref low- 
soldering, the one end of the contact terminal of the 
card connector placed on the wiring board is also 
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heated, which may cause the wiring board to be warped 
or twisted. Thus, the one end of each contact 
terminal may be separated from the conductive layer of 
the wiring board to result in the incomplete 
connection, whereby there is a fear in that part of 
the contact terminals of the card connector may not be 
ensured to be electrically connected to the conductive 
layer of the wiring board. 



O 10 SUMMARY OF THE INVENTION 

*=% 

pj In consideration of the above problems, an object 

'-^ of the present invention to provide a contact terminal 

□ for electrically connecting electrodes of a card with 

W 

d 15 connection terminals of a flexible flat cable and a 



card connector having the same, which the contact 
terminal is capable of ensuring the electric 
connection of the respective contact terminals of the 
card connector with the connection terminals of the 

20 flat cable without necessitating a wiring board in 
which a conductive layer is formed. 

In accordance with the present invention which 
attains the above object, there is provided a contact 
terminal comprising a first connecting section for 

25 electrically connecting with a terminal of a cable 
while pinching the terminal, the first connecting 
section being foinned at one side of the contact 
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terminal, and a second connecting section for 
electrically connecting with an electrode of a card 
while being in contact with the electrode^ the second 
- connecting section being formed at the other side 

5 continuous with the first connecting section. 

A coupling section for coupling the first 
connecting section to the second connecting section 
may be provided between the first and second 
connecting sections . 

10 The coupling section may have coupling surfaces 

orthogonal to each other and coupled to the first and 
second connecting sections, respectively. 

A card connector having contact terminals 
according to the present invention comprises contact 

15 terminals, each having a first connecting section for 
electrically connecting with a terminal of a cable 
while pinching the terminal, the first connecting 
section being formed at one side of the contact 
terminal and a second connecting section for 

20 electrically connecting with an electrode of a card 
while being in contact with the electrode, the second 
connecting section being formed at the other side 
continuous with the first connecting section, a card 
accommodation portion in which the second connecting 

25 sections of the contact terminals are disposed, for 
accommodating the card having said electrodes for the 
electric connection with the second connecting 



- 4 - 



sections, and a cable connecting section in which the 
first connecting sections of the contact terminals are 
disposed, having an insertion slot for allowing the 
terminals of a cable to be inserted for the electric 
connection with the first connecting sections. 

In the contact terminal, a coupling section for 
coupling the first connecting section to the second 
connecting section may be provided between the first 
and second connecting sections . 

Further, the coupling section of the contact 
terminal is held while being inserted into a groove 
formed over the card accommodation portion and the 
cable connecting section. 

The coupling section of the contact terminal may 
be inserted into the groove in the inserting direction 
of the card into the card accommodation portion. 

The card may be removably accommodated in the 
card accommodation portion. 

A plurality of contact terminals may be provided 
in correspondence to a plurality of electrodes in the 
card accommodated in the card accommodation portion. 

The card may be an elongate type memory card. 

As apparent from the above description, according 
to a contact terminal and a card connector having the 
same, since a first connecting section for 
electrically connecting with a terminal of a cable 
while pinching the terminal, the first connecting 



section being formed at one side of the contact 
terminal, and a second connecting section for 
electrically connecting with an electrode of a card 
while being in contact with the electrode, the second 
5 connecting section being formed at the other side 
continuous with the first connecting section are 
provided, it is possible to ensure the electric 
connection of the respective contact terminal with a 
connecting terminal of a flat cable without the 
it 10 necessity of a wiring board having a conductive layer. 

The above and other objects, effects, features 
and advantages of the present invention will become 
O more apparent from the following description of 

p embodiments thereof taken in conjunction with the 

S 7 I 

Q 15 accompanying drawings. 
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HI BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a perspective view showing one 
20 embodiment of a contact terminal according to the 
present invention; 

Fig. 2 is a perspective view showing the contact 
terminal shown in Fig. 1 as seen in the different 
direction; 

25 Fig. 3 is a perspective view showing one 

embodiment of a card connector provided with the 
contact terminals according to the present invention. 
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together with an elongate type memory card and a flat 
cable to be applied therewith; 

Fig. 4A is a plan view showing an elongate type 
memory card to be applied with the embodiment of the 
card connector provided with the contact terminals 
according to the present invention, and Fig. 4B is a 
side view of the memory card shown in Fig. 4A; 

Fig. 5 is a perspective view illustrating an 
appearance of the embodiment of the card connector 
provided with the contact terminals according to the 
present invention ; 

Fig. 6 is a perspective view showing a housing 
member for the card connector provided with the 
contact terminals according to the present invention; 

Fig. 7A is a perspective view showing the housing 
member for the card connector provided with the 
contact terminals according to the present invention^ 
together with the elongate type memory card; 

Fig. 7B is an enlarged perspective view showing a 
part of the housing member as shown in Fig. 7A for the 
card connector provided with the contact terminals 
according to the present invention, together with the 
elongate type memory card; 

Fig. 8A is a side sectional view showing the 
housing member for the card connector provided with 
the contact terminals according to the present 
invention, together with the elongate type memory 



card; 

Fig. 8B is an enlarged side sectional view 
showing a part of the housing member as shown in Fig. 
8A for the card connector provided with the contact 
5 teorminals according to the present invention, together 
with the elongate type memory card; 

Fig. 9 is a perspective view illustrating an 
appearance of an embodiment of the card connector 
provided with the contact terminals according to the 
p\ 10 present invention; and 

Fig. 10 is a perspective view illustrating the 
as housing member for an embodiment of the card connector 

□ provided with the contact terminals according to the 

present invention . 

^? DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



Fig. 3 illustrates one embodiment of a card 
connector provided with contact terminals according to 

20 the present invention, together with a flexible cable 
to be connected and a card to be accommodated. 

In Fig. 3, the card connector 4 is used for 
electrically connecting an electrode section of an 
elongate type memory card 6 to be removably 

25 accommodated in a storage room thereof with a 

connection terminal section of a flexible flat cable 
(FPC) 8. The card connector 4 is disposed, for 
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example, in the interior of an electronic equipment 
such as a cellular phone, a telephone, PDA or a camera. 

The elongate type memory card 6 is a kind of a 
memory card such as MEMORY STICK (trademark). As 
shown in Figs. 4A and 4B, the plate-like elongate type 
memory card 6 has a chamfered portion 6a at one corner 
of a tip end thereof for preventing the erroneous 
insertion of the card. A relatively shallow recess 6b 
is formed on a back surface 6B adjacent to the 
chamfered portion 6a, to be engaged with an eject rod 
described later. 

The elongate type memory card 6 has a front 
surface 6F opposite to the back surface 6B. In a tip 
end region of the back surface 6B, there are plurality 
of recesses 6g extending generally parallel relative 
to a longer side of the card in a side-by-side manner. 
The adjacent recesses 6g are sectioned with a 
partition wall 6w. On the bottom surface of the 
respective recess 6g, a contact pad 6p is disposed. 
The contact pad 6p is, for example, of a ten-pin type. 

As shown in Fig. 3, the flexible flat cable 8 has 
a plurality of electrode pads 8a in one end region on 
the front surface to be connected. The plurality of 
electrode pads 8a used as connection terminals are 
formed in one row along a shorter side to be parallel 
to each other at a predetermined pitch corresponding 
to the arrangement of contact terminals 2 described 



later. On the other hand. In the end region of the 
back surface, a backup plate 8A is provided. 

As shown in Figs • 5 and 9 , the card connector 4 
includes a housing member 10 for removably 
accommodating the elongate type memory card 6 and a 
cover member 12 covering the housing member 10. 

The cover member 12 having a rectangular cross - 
section is made of a metallic material of a metal 
sheet. In a generally middle portion of a flat 
surface of the cover member 12, an opening 12C for 
facilitating the insertion/removal of the elongate 
type memory card 6 is formed. Also, on the left side 
surface of the cover member 12 as seen in the 
inserting direction of the elongate type memory card 6 
shown by an arrow IN in Fig. 5, engagement holes 12La, 
12Lb and 12Lc to be engaged with nibs lOLa, lOLb and 
lOLc of the housing member 10 described later are 
formed. Between the engagement holes 12La and 12Lb, 
an attachment flange 12FL to be attached to a base Ba 
is formed integral with the covermember. Through- 
holes 12d are provided in the flange 12FL for the 
insertion of screws Bi in two places. 

On the left side of the flat surface of the cover 
member 12 , an elongate hole 12ha is formed for the 
engagement with an upper portion of an ejector member 
of an ejection mechanism described later. Adjacent to 
the elongate hole 12ha, an opening 12hb is formed. 



On the right side surface of the cover member 12 
as seen in the inserting direction of the elongate 
type memory card 6 shown by an arrow IN in Fig . 9 , 
engagement holes 12Ra, 12Rb and 12Rc to be engaged 
with nibs lORa, lORb and lORc of the housing member 10 
described later are formed. Between the engagement 
holes 12Ra and 12Rb, an attachment flange 12FR to be 
attached to the base Ba is formed integral with the 
cover member. Through-holes 12d are provided in the 
flange 12FR for the insertion of screws Bi in two 
places . 

Further^ on a cable-connection side of the 
housing member 10, the flat surface of the cover 
member 12 has a pair of lips 12n formed therein spaced 
at a predetermined distance. These lips 12n are 
engaged with a pair of recesses lOg provided in two 
places in the housing member 10 shown in Fig. 10, 
respectively. 

Thus, the cover member 12 is secured to the 
housing member 10 by the engagement of the engagement 
holes 12La to 12Lc and 12Ra to 12Rc and the lips 12n 
of the cover member 12 with the nibs lOLa to lOLc and 
lORa to lORc and the recesses lOg of the housing 
member 10, respectively. 

An accommodation portion 24 in the housing member 
10 opens upward and to an end opposite to a cable 
connecting section IOC as shown in Fig. 6. Thus, when 




the housing member 10 is covered with the cover member 
12, a slot is defined at one end of the accommodation 
portion 24 for inserting the elongate type memory card 
6. 

5 The housing member 10 is molded with a molding 

resin material in one piece, for example. As shown in 
Fig. 6, the housing member 10 includes a pair of 
lateral walls lOWR and lOWL for defining opposite 
sides of the accommodation portion 24 respectively in 

10 which is removably accommodated the elongate type 

memory card 6, and the cable connecting section IOC to 
be connected to the connection terminals of the 
flexible flat cable 8. 

As shown in Fig. 10, nibs lORa, lORb and lORc are 

15 provided at a predetermined spacing in the lateral 
wall lOWR. 

As shown in Fig. 6, an ejection mechanism 14 is 
provided on the outer side of the lateral wall WL for 
optionally ejecting the elongate type memory card 6 
20 out of the accommodation portion 24 in the elongate 
type memory card 6 • 

The ejection mechanism 14 is one operable in such 
a manner as proposed, for example, in Japanese Patent 
Application laid-open Nos. 2000-251025 and 2000-251024 
25 filed by the applicant of this application . 

The ejection mechanism 14 includes a generally L- 
shaped ejector member 26 movable relative to the 
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housing 10 along a guide groove (not shown) formed in 
the housing member 10, a nickel-plated coil spring 16 
interposed between the housing member 10 and the 
ejector member 26, and a cam mechanism 20 for 
5 selectively locking or unlocking the ejector member 26 
relatively to the housing 10- 

For example, at a front end of the ejector member 
26 molded with a resinous material, a slanted portion 

M 26a enagageable with the chamf erred portion 6a of the 

□ 

O 10 inserted elongate type memory card 6 is formed as 
Q shown in Figs . 6 and 10 . 

f4 The cam mechanism 20 includes a generally heart- 

^- shaped cam element (a heart cam) formed in a forward 

□ lateral wall of the ejector member 26, a plurality of 

hi 

Q 15 lever-guiding grooves formed around the heart cam, a 
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stapler's needle-shaped cam lever held at one end by 
the housing member 10 and slidable at the other end 
along the lever-guiding grooves, and a cam pressing 
member 18 for biasing a front end of the cam lever 

20 toward a guide surface of the plurality of lever- 
guiding grooves. 

As shown in Fig. 10, the ejector member 26 is 
provided with a thin plate-like ejector rod 22 for 
preventing the inserted elongate type memory card 6 

25 from being suddenly ejected out of the accommodation 
portion 24. The ejector rod 22 is adapted to restrict 
the movement of the elongate type memory card 6 by the 
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engagement of the front end thereof with the recess 6b 
of the elongate type memory card 6 . 

According to such an arrangement, when elongate 
type memory card 6 is inserted into the accommodation 
portion 24 to press the ejector member 26 against the 
bias of the coil spring 16, the cam mechanism 20 locks 
the ejector member 26. Thereby, the elongate type 
memory card 6 is maintained in the accommodation 
portion 24 while bringing the contact pads 6p of the 
elongate type memory card 6 into contact with the 
contact terminals 2 described later. 

On the other hand, when one wishes to remove the 
elongate type memory card 6 from the accommodation 
portion 24, the accommodated elongate type memory card 
6 is somewhat pushed further into the space. Thereby, 
the ejector member 26 is unlocked by the action of the 
cam mechanism 20. Accordingly, the ejector 26 moves 
forward from the accommodation portion 24 by the 
recovery force of the coil spring 16 to eject out the 
elongate type memory card 6 . 

In the bottom wall contiguous to the lateral 
walls lOWR and lOWL, an opening lOH is formed in a 
generally central region thereof. 

There are plurality of contact terminals 2 in the 
wall section of the housing member 10 on the periphery 
of the accommodation portion 24 in the vicinity of the 
cable connecting section IOC. For example, ten 
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contact terminals 2 are arranged at a predetermined 
pitch generally parallel to the lateral walls lOWR and 
lOWL. 

As shown in Figs . 1 and 2 , the contact terminal 2 
includes a card connecting section 2A to be brought 
into contact with the contact pad 6p of the elongate 
type memory card 6 and electrically connected 
therewith, a cable connecting section 2C for pinching 
the electrode pad 8a of the flexible flat cable 8 and 
electrically connecting the same, and a fixing section 
2B to be secured to the housing member 10, for 
coupling the card connecting section 2A with the cable 
connecting section 2C. In this regard, in Figs. 1 and 
2, one contact terminal 2 is illustrated in an 
enlarged scale. 

The contact terminal 2 is formed by a press 
working, for exemiple, using made of a metallic 
material of metal sheet such as spring -phosphor bronze, 
and then is given gold plating on the surface thereof. 

At one end of the card connecting section 2A, a 
curved portion in an inverse- V shape is formed. A 
contact point 2a to be in contact with the contact pad 
6p is defined at a top of the curved portion. The 
other end of the card connecting section 2A is formed 
contiguous to one of flat portions of the fixing 
section 2B. 

The cable connecting section 2C has a clip 



portion 2K consisting of bifurcate forks 2ka and 2kb 
for pinching the electrode pad 8a of the flexible flat 
cable 8 in association with each other. The clip 
portion 2K is formed to be flush with the other of two 
plane intersecting at right angles each other in the 
fixing section 2B described before. Thus, the clip 
portion 2K is formed in a plane generally orthogonal 
to a plane containing a proximal end of the card 
connecting section 2A. 

At a front end of the fork 2ka, a contact point 
2e to be in contact with the electrode pad 8a of the 
flexible flat cable 8 is formed. The bifurcate forks 
2ka and 2kb are adapted to be away from each other as 
shown by a chain double -dashed line in Fig. 1 when the 
electrode pad 8a of the flexible flat cable 8 is 
inserted between both the forks, and then brought into 
contact with the electrode pad 8a by the contact 
points 2e thereof at a predetermined pressure. On the 
other hand, when the electrode pad 8a is withdrawn 
from a gap between the pair of forks, the forks are 
close to each other due to the elasticity thereof. 

Accordingly, one of more than one flat surface in 
the fixing section 2B having an L- shaped cross -section 
is coupled to the proximal end of the card connecting 
section 2A, and the other of the flat surfaces is 
coupled to the clip portion 2K. 

As shown in Figs. 6, 7A and 7B, when the fixing 
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section 2B is press-fit with an L-shaped groove 10s 
formed in a wall of the periphery of the accommodation 
portion 24 adjacent to the cable connecting section 
IOC, the contact terminal 2 is held by the housing 
member 10 . The fixing section 2B of the contact 
terminal 2 is press-fit into the groove 10s in the 
inserting direction of the elongate type memory card 6 
indicated by an arrow IN in Fig . 6 . 

As illustrated in Figs. 7A, 7B, 8A and 8B in an 
enlarged scale, the groove 10s consists of a portion 
for holding a flat surface contiguous to the cable 
connecting section 2C of the contact teminal 2, and a 
portion for holding the card connecting section 2A. 
In this regard, in Figs. 7A, 7B, 8A and SB, a state is 
illustrated wherein the elongate type memory card 6 is 
accommodated in the accommodation portion 24. Every 
adjacent grooves 10s are partitioned by a wall. 

The portion for holding the flat surface 
contiguous to the cable connecting section 2C of the 
contact terminal 2 in the respective groove 10s passes 
through the interior of the cable connecting section 
IOC. 

As shown in Figs. 9 and 10, the cable connecting 
section IOC of the housing member 10 has an insertion 
slot lOJ for allowing the insertion of a portion of 
the flexible flat cable 8 in which are provided the 
electrode pads 8a while being in register. The 



insertion slot lOJ has a width in correspondence to 
that of the flexible flat cable 8, and is formed 
corresponding to a position aligned with a gap defined 
between the bifurcate forks 2ka and 2kb in the clip 
portion 2K of the contact terminal 2 to be held. 

In Figs. 8A and SB, a depth L of the insertion 
slot lOJ is determined so that the electrode pad 8a is 
brought into contact with the contact point 2e when 
the flexible flat cable 8 is inserted until the distal 
end thereof touches the closed end of the insertion 
slot 10 J. 

Further, the insertion slot 10 J is generally 
orthogonal to a part of the contact terminal 2 for 
holding the flat surface contiguous to the cable 
connecting section 2C of the contact terminal 2 in the 
respective groove 10s. 

Accordingly, as shown in Fig. 9 by a chain 
double-dashed line, when a part of the flexible flat 
cable 8 in which the electrode pads 8a are provided is 
inserted into a gap between the bifurcate forks 2ka 
and 2kb in the clip portion 2K of the contact terminal 
2 via the insertion slot 10 J, the respective electrode 
pad 8a is automatically electrically connected to the 
contact terminal 2 . 

As a result, it is possible to ensure the 
electric connection of the respective contact terminal 
2 of the card connector with the electrode pad 8a of 
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the flexible flat cable 8 without the necessity of a 
wiring board having a conductive layer formed therein. 

The present invention has been described in 
detail with respect to preferred embodiments, and it 
will now be apparent from the foregoing to those 
skilled in the art that changes and modifications may 
be made without departing from the invention in its 
broader aspect, and it is the intention, therefore, in 
the apparent claims to cover all such changes and 
modifications as fall within the true spirit of the 
invention. 
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